We herein report the clinical and laboratory characteristics of two anti-OJ (anti-isoleucyl-tRNA synthetase) autoantibody-positive interstitial lung disease patients with polymyositis/dermatomyositis (PM/DM). We compared these characteristics with previously published findings. Previous reports and our present cases show that anti-OJ autoantibody-positive interstitial lung disease (ILD) patients with PM/DM lack the manifestations of Raynaud's phenomenon and sclerodactyly and show good prognoses and responses to glucocorticoid therapy. These results indicate that the presence of anti-OJ autoantibodies may be useful for predicting the prognosis of ILD and its clinical course in PM/DM patients.
Introduction
Anti-aminoacyl-tRNA synthetase (anti-ARS) autoantibodies are generally found in patients with polymyositis (PM) and dermatomyositis (DM), particularly in those with associated interstitial lung disease (ILD) (1) . Autoantibodies directed against aminoacyl-tRNA synthetases are found in approximately 25% to 35% of patients with PM and DM (2) . ARS comprises a family of cytoplasmic enzymes that catalyze the formation of aminoacyl-tRNA from a specific amino acid and its cognate tRNA and play a crucial role in protein synthesis (3) . Eight classes of autoantibodies that react with ARS have been recognized: anti-histidyl (anti-Jo-1), anti-threonyl (anti-PL-7), anti-alanyl (anti-PL-12), antiglycyl (anti-EJ), anti-isoleucyl (anti-OJ), anti-asparaginyl (anti-KS), anti-phenylalanyl (anti-Zo) and anti-tyrosyl-tRNA (anti-YRS) synthetases (4) (5) (6) . Anti-Jo-1 antibodies were the first of these antibodies to be discovered and are detectable in approximately 20% to 30% of PM/DM patients (7) . Anti-OJ antibodies appear to be associated with clinical manifestations that are generally similar to those of other antisynthetases, including myositis, ILD and Raynaud's phenomenon. In previous studies, anti-OJ antibodies were found in fewer than 2% of all patients with PM/DM (8) . Sato et al. (9) reported the clinical characteristics of seven Japanese patients with anti-OJ autoantibodies. These patients lacked any manifestations of Raynaud's phenomenon or sclerodactyly and suffered from ILD associated with PM. This group showed that anti-OJ antibodies are a clinically important 
Case Reports

Case 1
A 67-year-old woman was admitted to our hospital with a 2-month history of dry cough, slight fever and worsening dyspnea on exertion. She also complained of mild myalgia in both thighs. One month earlier, an abnormal chest roentgenogram was found, and she was referred to our hospital for extensive testing. She had a history of diabetes mellitus, which was treated with diet therapy, and carpal tunnel syndrome. She was on no medications. She had never smoked and had no history of alcohol use or pet ownership. She had a family history of diabetes mellitus and liver disease; however, she did not have a family history of connective tissue disease (CTD), rheumatic diseases, collagen vascular diseases or systemic autoimmune diseases. She lived with her husband in an old wooden house that had been standing for 40 years.
A physical examination showed scaly erythema on the dorsum of the hands (Gottron's sign), mechanic's hand and spotty hemorrhages in some nail fold capillaries. Chest auscultation revealed fine crackles in the lower aspects of both lungs. On neurological examination, the patient's Manual Muscle Test (MMT) scores were 4 in the infraspinatus and iliopsoas muscles and 5 in the other muscles. The findings of other neurological assessments were normal, including those of the cranial nerves, sensory function and tendon reflexes. The laboratory findings and results of the pulmonary function tests are shown in Table 1 . Magnetic resonance imaging (MRI) of the bilateral thighs showed diffuse, abnormally high T2-weighted imaging (T2WI) signals (Fig. 1A) . Findings from needle electromyography of the right quadriceps indicated the presence of myogenic changes with concomitant active denervation. Chest X-ray and high-resolution computed tomography (HRCT) findings of the chest are shown in Figs. 2A, 3A, 3B. HRCT showed bilateral consolidation predominantly distributed along the bronchovascular bundles in both lower lobes and ground glass attenuation. Bronchoalveolar lavage (BAL) evaluation was performed (Table 1) , which showed lymphocyte predominance. A Gram stain of the BAL fluid (BALF) was negative. It was difficult to perform a histopathological examination of the muscles or lungs due to deterioration of the patient's respiratory symptoms. These findings led us to diagnose the patient with interstitial pneumonia associated with DM. A fluorescent antinuclear antibody test was positive and showed a cytoplasmic pattern. An anti-Jo-1 antibody test was negative; therefore, we assayed other anti-ARS autoantibodies with an RNA immunoprecipitation assay and found that the anti-OJ antibody test was positive. The patient was treated with high-dose methylprednisolone (1 g/day intravenously for three days) followed by oral prednisolone (1 mg/kg/day) and cyclosporine (5 mg/kg/day). Her clinical condition and chest radiography findings showed remarkable improvements after 12 months of treatment.
Case 2
A 74-year-old man was admitted to our hospital with a 1-month history of fever, fatigue and worsening dyspnea on exertion. Two weeks prior to admission, he noticed a pro- On physical examination, he was found to have cornification, but no erythema, spread in a symmetric fashion over the metacarpophalangeal joints along with spotty hemorrhages in some nail fold capillaries; however, no muscle weakness was observed. Cardiac auscultation revealed a systolic murmur (Levine III/VI), and chest auscultation showed fine crackles in the lower aspects of both lungs. On neurological examination, the MMT scores were full in all muscles. The findings of other neurological assessments were normal. The laboratory findings and results of the pulmonary function tests are shown in Table 1 . Although the patient did not show any muscle symptoms, an MRI study of the bilateral thighs showed diffuse, abnormally high T2-WI signals (Fig. 1B) . Findings from needle electromyography of the right quadriceps indicated the presence of myogenic changes with concomitant active denervation, and a muscle biopsy of the left quadriceps revealed myositis. The findings of chest X-ray and HRCT of the chest are shown in Figs. 2B, 3C, 3D. HRCT showed bilateral consolidation predominantly distributed along the bronchovascular bundles in both lower lobes and ground glass attenuation with traction bronchiectasis. A BAL analysis was performed (Table 1) , which showed lymphocyte predominance. These findings led us to diagnose the patient with interstitial pneumonia associated with PM. Later, an anti-OJ antibody test was shown to be positive. The patient was treated with oral prednisolone (1 mg/kg/day). His clinical condition and chest radiography findings showed remarkable improvements, and no deteriorations were observed over a 3-year treatment period.
Discussion
Previous studies have indicated that ILD is associated with high mortality in PM/DM patients. ILD occurs in as many as 53% of PM/DM patients (10) and may lead to life threatening complications, including ventilator failure and secondary pulmonary hypertension (11) . Anti-ARS antibodies are directed against cytoplasmic enzymes that catalyze the formation of the aminoacyl-tRNA complex from an amino acid and its cognate tRNA (3). Marguerie et al. (12) described a series of 29 PM/DM patients with anti-ARS antibodies who were more likely to have fevers, dyspnea, mechanic's hands, arthritis and ILD than those without such antibodies. Yoshifuji et al. (10) stratified 74 PM/DM patients into anti-ARS-positive (including two anti-OJ-positive patients) and -negative groups and found that ILD and mechanic's hand occurred significantly more frequently in the anti-ARS-positive group.
To date, eight antisynthetase antibodies have been identified, and anti-Jo1, anti-PL7 and anti-PL12 antibodies are the strongest markers for ILD; anti-Jo1 antibodies are the most common (13, 14) . Anti-OJ autoantibodies are a type of anti-ARS antibodies originally identified after the original sera from "patient OJ" showed significant inhibition of isoleucyltRNA synthetase activity (15) . To the best of our knowledge, two reports have been published regarding the clinical significance of anti-OJ autoantibodies in ILD patients with PM/DM (9, 16) . Additionally, there are seven reports describing the clinical significance of anti-OJ autoantibodies (9, 10, (16) (17) (18) (19) (20) . Sato et al. (9) screened 1,135 Japanese patients who had or were suspected of having CTDs and detected seven patients positive for anti-OJ autoantibodies (four with PM, three with IIPs), all of whom had ILD. These results suggested that the presence of anti-OJ autoantibodies is more closely associated with ILD than myositis. Targoff et al. (16) reported the cases of six anti-OJ autoantibody-positive PM/DM patients with ILD; however, he did not describe the details of these cases, including the symptoms observed on first visit and the responsiveness to the therapy. The characteristics of our present two patients are summarized in Table 2 , and previous reports and our cases are summarized together in Table 3 . Yoshifuji et al. (10) reported that, in anti-ARS autoantibody-positive PM/DM patients, the development of ILD often precedes that of myopathy. Our patients experienced respiratory symptoms that preceded the development of other symp- Table 3 . Literature Review and Our Cases Sato et al. 9 Targoff et al. 16 Friedman et al. 20 other reports 17 toms. On physical examination, neither sclerodactyly, Raynaud's phenomenon nor sicca were found in either patient. Although Raynaud's phenomenon is often associated with the presence of anti-Jo-1 antibodies, it may not occur in patients with anti-OJ antibodies ( Table 3 ). The response of ILD to glucocorticoid therapy is significantly better in anti-ARS positive PM/DM patients than in anti-ARS negative patients. Three of the four anti-OJ autoantibody-positive ILD patients with PM reported by Sato et al. also responded to glucocorticoid therapy. Both of our patients also showed good clinical responses following treatment with high-dose glucocorticoids without immunosuppressants. There may be a tendency for ILD patients with anti-OJ autoantibodies to show good prognoses and good responses to glucocorticoid monotherapy. Although ILD has a tendency to recur in anti-ARS autoantibodypositive patients (10) , in both of the present cases, the ILD remained static since the first treatment.
Performing a histopathological analysis of ILD is often difficult in patients with clinical symptoms due to the risk of deterioration. Although histopathological analyses could not be performed in the present cases, the CT findings suggested a diagnosis of ILD. To the best of our knowledge, there have been few detailed reports regarding the chest CT findings of ILD in PM/DM patients with anti-OJ autoantibodies. Both of our cases showed similar findings on chest HRCT, including bilateral consolidation and ground glass attenuation with volume loss in the lower lobes and peribronchovascular predominance. Koreeda et al. (17) reported the chest HRCT findings of one anti-OJ autoantibody-positive ILD patient without PM/DM, which included bilateral ground glass opacities, consolidations volume loss in the lung bases and peribronchovascular predominance. These reported findings are similar to the HRCT findings observed in our patients. Such findings may be associated with the presence of anti-OJ autoantibodies.
As described above, there are no reports regarding the detailed radiological and histopathological findings of ILD in PM/DM patients with anti-OJ autoantibodies; however, some reports have described the details of radiological and histopathological analyses of idiopathic interstitial pneumonia (IIPs) patients with anti-OJ autoantibodies. The results of a previous histopathological analysis of six IIP patients with anti-OJ autoantibodies (9, (16) (17) (18) revealed an NSIP pattern in two of the six patients, a cryptogenic organizing pneumonia pattern in two patients, an UIP pattern in one patient and no diagnosis in one patient. Unfortunately, in our series, we could not perform video-assisted thoracoscopic surgery (VATS) due to a deterioration of respiratory symptoms. However, the chest HRCT findings were not typical of IPF/ UIP, as in previous reports. The histopathological analysis described above may indicate good responses to steroid therapy in ILD patients with anti-OJ autoantibodies (21) .
Our results and those of previous reports suggest that anti-OJ autoantibody-positive PM/DM patients with ILD exhibit distinct features compared to ILD patients with other anti-ARS antibodies. The course of ILD in such patients may show a good response to glucocorticoid therapy and be associated with a good prognosis, as in other anti-ARS antibody-positive patients (10) . Lymphocyte-predominant BAL and HRCT findings of bilateral consolidation predominantly distributed along the bronchovascular bundles in both lower lobes and areas with ground glass attenuation and linear opacities may be clinical features of anti-OJ autoantibody-positive PM/DM patients with ILD. In such patients, ILD has a tendency to follow a subacute pattern and not become a chronic disease. Although anti-OJ autoantibody screening tests are not available, except in some research institutes, testing for anti-OJ autoantibodies is very important clinically because it may distinguish subtypes of both PM/DM and anti-ARS syndromes and predict a patient's prognosis. The clinical properties of ILD patients with PM/DM may be classified according to the presence or absence of anti-OJ autoantibodies. Further accumulation and analysis should be conducted to clarify whether anti-ARS autoantibodies truly affect the prognoses of ILD patients with PM/DM and distinguish between the differences observed among types of anti-ARS autoantibody-positive ILD.
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